Specific domains of fibronectin mediate adhesion and migration of early murine erythroid progenitors.
The binding of late stage erythroid cells to fibronectin (FN) has been well characterized and is believed to be critical for the terminal stages of erythroid differentiation, but the adhesive properties of more primitive murine erythroid progenitors and the role of these interactions during earlier stages of erythropoiesis has not been determined. Using chymotryptic fragments and inhibitory probes, we have tested the ability of each of the major cell binding domains of FN; the RGDS sequence, the CS-1 sequence, and the carboxy-terminal heparin-binding domain (HBD), to promote adhesion of primitive burst-forming unit-erythroid (BFU-E), mature BFU-E, and colony-forming unit-erythroid (CFU-E). We found that only 10% to 15% of BFU-E bound to FN or to the RGDS sequence in contrast to 75% to 85% of CFU-E. Approximately 50% to 70% of BFU-E and 60% to 80% of CFU-E bound to the carboxy-terminal HBD and to the CS-1 sequence. The binding of BFU-E and CFU-E to the RGDS and CS-1 sites was blocked by beta1 integrin antibodies. These results suggest that binding to FN determinants is developmentally regulated during early erythroid differentiation. Erythroid progenitor migration within the bone marrow is thought to be important for the eventual release of reticulocytes into the circulation. A correlation between FN binding and the migratory capacity of erythroid cells has been suggested, although the ability of FN to promote migration of erythroid progenitors has not been directly measured. We measured migration of CFU-E on fragments of FN containing each cell binding region. CS-1-containing fragments, in addition to promoting adhesion of both BFU-E and CFU-E, supported the highest levels of CFU-E migration (11-fold above background). Migration was sixfold above background on intact FN and only threefold above background on RGDS-containing fragments. Fragments containing HBD alone, although they promoted adhesion of CFU-E, failed to support significant levels of migration. These results show that specific domains of FN possess distinct adhesion- and migration-promoting properties for murine erythroid progenitors. Regulation of the adhesive properties during erythroid differentiation may alter the ability of progenitors to migrate in the bone marrow and thus play an important role in normal murine erythroid differentiation.